
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Safety of Tdap vaccine in pregnant women— an observational study 

AUTHORS Petousis-Harris, Helen; Walls, Tony; Watson, Donna; Paynter, 
Janine; Graham, Patricia; Turner, Nikki 

 

VERSION 1 - REVIEW 

REVIEWER Katherine Donegan  
Medicines and Healthcare products Regulatory Agency, UK  

REVIEW RETURNED 24-Dec-2015 

 

GENERAL COMMENTS Some minor amendments to references are suggested in the 
comments.  
 
The paper does not adequatly address the limitations of this type of 
study in the discussion section. This should be addressed and is 
commented on in my review.  
 
Other comments are detalied below: 
 
This study of nearly 800 pregnant women vaccinated with Tdap in 

New Zealand provides some useful data on the rate of injection site 

reactions and systemic events. However, its value in looking at the 

rate of SAEs is considerably more limited.  

Major comments:  

1) Further discussion of the limitations of this study and their 

potential implications is necessary. These include… 

a. The possibility of recall bias particularly in the 

Canterbury arm where women were not interviewed 

until 2 weeks after identification rather than 48 hours 

and were not given a diary card 

b. The other differences in study design between the 

two arms. In particular the differences in gestational 

age criteria, the differences in the time of 

recruitment and the differing potential for selection 

bias, and the difference methods of recruitment.  

c. The size of the study and its therefore very limited 

power to look at the risk of SAEs.  

d. The lack of a comparator arm of unvaccinated 
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women.  

Consideration of these limitations should be included in the 

Discussion section and should also be adequately reflected 

in the Strengths and Limitations summary section. 

2) The authors state that as the two regions recruited and 

collected data in different ways that they have not attempted 

to analyse any differences. The fact that there are 

differences is exactly why some comparison would be 

interesting. In particular, the potential for differences in the 

level of recall bias will potentially impact on the results for 

injection site reactions and systemic events. For example, 

the data in Table 2 suggest that while the level of women 

reporting no pain was similar in the two groups a 5-fold 

higher rate of severe pain was seen in the Northern arm of 

the study. It would be valuable to know if there are 

differences in the incidence, duration, or severity of the other 

outcomes. While this does not invalidate the analysis of the 

combined cohort it would be interesting to include an opinion 

on why there may be differences particularly given the 

intensive follow up that the authors describe.  

3) In a similar vein to comment 2, differences in the rate and 

severity of AEs in women co-administered influenza vaccine 

compared to those receiving Tdap alone would be 

interesting. A recent study by Sukumaran et al. Obstet 

Gynecol 2015, 126(5), p1069-74 presented a database 

study looking at the rate of medically attended acute events 

and adverse birth outcomes in women vaccinated 

concomitantly vs sequentially. No differences in risk were 

found but this study has the potential to add to that study by 

also considering the rate of less serious events.  

4) Induration was captured only in the Northern arm of the 

study. Is there any potential for misclassification of 

induration in the Canterbury arm as one of the other 

outcomes of interest?  

Minor comments: 

1) Abstract P2 Line 9: “Centres” should be replaced by “areas” 

or “regions” as the authors later state that multiple centres, 

i.e. GP practices and maternity wards, were included.  

2) Introduction P4 Line 11: Reference 1 would be better 

applied to the sentence ending “under the age of 12 

months.” ending on line 9. 

3) Introduction P4 Line 20: The sentence ending “widely used 

in pregnant women” would benefit from a reference. 

4) Introduction P4 Line 27: Reference 11 is from 2011 which is 

several years before this study and before publication of 
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several large database studies. This sentence should be 

amended to better reflect the current evidence base.  

5) Methods line P5 Line 22: Can the authors clarify how many 

women in total had been recruited into the study before the 

change to include women who had already delivered was 

made?  

6) Methods P7 Line 3: It should be made clear if it is just in 

New Zealand that common injection site reactions are not 

considered adverse events. In the EU, these are considered 

AEs and should be reported according to current regulation. 

Given that this is a UK based journal, this should be clearer.  

7) Statistical analysis P9 Line 30: The authors state that the 

size of the sample was based on the number of births in the 

study regions. Is it possible to include these numbers in the 

results section? It is not completely clear if the numbers 

quoted (i.e. 363 patient referrals and 710 GP claims forms) 

are the number of births. 

8) Discussion P19 Line 28: The UK study including 20,074 

vaccinated pregnant women was a matched cohort study 

not a case control study. This should be amended.  

9) Discussion P19 Line 38: The sentence ending “involving 

non-pregnant women” would benefit from a reference. 

 

REVIEWER Pedro Moro  
Immunization Safety Office, Centers for Disease Control and 
Prevention  

REVIEW RETURNED 07-Jan-2016 

 

GENERAL COMMENTS This is a manuscript that describes a prospective study conducted in 
two New Zealand centers which assessed the safety of Tdap 
vaccine in a convenience sample of pregnant women from these 
centers. The topic is an important one and merits publication. 
Although the manuscript is generally well written there are some 
areas that are not clear and should be clarified by the authors before 
it can be considered for publication. My comments follow.  
 
Abstract  
In the objective it should say women receiving a dose of acellular 
pertussis vaccine not a booster  
 
Methods and results  
Did the authors just follow women with a SAE or a birth 
complication? As part of the follow-up did the authors collect 
information from the medical records?  
Was information collected on the number of live births, spontaneous 
vaginal deliveries and deliveries by cesarean section?  
Did the authors collect information on the number of infants with 
birth defects? It would be important to know to calculate rates  
The authors should provide rates for some of the conditions 
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identified (birth defects, preterm labor, etc). Also, by preterm labor, 
do they mean preterm delivery? if not, weren’t any cases of preterm 
delivery observed?  
What was the gestational age at the time of vaccination? They said 
28-38 weeks but they may want to provide a median  
Was there any information collected on the number of prenatal visits 
and the educational level of the participants? That information 
should be included in table 1  
The title in table 6 should say ‘SAEs requiring hospitalization 
reported among pregnant….’ And delete the column SAE definition  
 
Discussion  
The author’s description and discussion of their injection site and 
systemic reaction’s findings is good. Their rates are actually 
comparable or lower than pre-licensure findings for Boostrix and this 
is re-assuring. In their discussion of the pregnancy or infant 
outcomes they need to compare it to background rates from New 
Zealand, if available, or from the literature.  
 
Other comments:  
First line in page 16: delete ‘and is the largest number of pregnancy 
exposures to Tdap that have been individually followed’  
Line 17 in page 16 should says: ‘This is an observational study with 
no direct comparator group’  
Line 14 in page 18: provide the reference for the trial the authors are 
referring to  
In their description of the current literature on tdap safety the authors 
may want to include the new studies that have been recently 
published (Sukumaran L, et al JAMA. 2015 Oct 20;314(15):1581-7; 
Moro P et al Hum Vaccin Immunother. 2015 Dec 2;11(12):2872-9) 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1  

This study of nearly 800 pregnant women vaccinated with Tdap in New Zealand provides some useful 

data on the rate of injection site reactions and systemic events. However, its value in looking at the 

rate of SAEs is considerably more limited.  

Major comments:  

1) Further discussion of the limitations of this study and their potential implications is necessary. 

These include…  

a. The possibility of recall bias particularly in the Canterbury arm where women were not interviewed 

until 2 weeks after identification rather than 48 hours and were not given a diary card  

We have added to page 16: As there was delay in interviewing the Southern participants and no 

participant-held diary, minor events are possibly prone to recall bias.  

b. The other differences in study design between the two arms. In particular the differences in 

gestational age criteria, the differences in the time of recruitment and the differing potential for 

selection bias, and the difference methods of recruitment.  

We have added to page 16: The size of the study has limited power to detect SAEs. Data collection 

methods and periods for each region were different and the Northern region included a wider 

gestational age band.  

c. The size of the study and its therefore very limited power to look at the risk of SAEs.  

As per above: The size of the study has limited power to detect SAEs. Data collection methods and 

periods for each region were different and the Northern region included a wider gestational age band.  

d. The lack of a comparator arm of unvaccinated women.  

Already stated page 16 line 17  

Consideration of these limitations should be included in the Discussion section and should also be 
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adequately reflected in the Strengths and Limitations summary section.  

We have added to these sections: The study was not large enough to explore SAEs AND There were 

differences between our two study populations in terms of recruitment and data collection.  

2) The authors state that as the two regions recruited and collected data in different ways that they 

have not attempted to analyse any differences. The fact that there are differences is exactly why 

some comparison would be interesting. In particular, the potential for differences in the level of recall 

bias will potentially impact on the results for injection site reactions and systemic events. For example, 

the data in Table 2 suggest that while the level of women reporting no pain was similar in the two 

groups a 5-fold higher rate of severe pain was seen in the Northern arm of the study. It would be 

valuable to know if there are differences in the incidence, duration, or severity of the other outcomes. 

While this does not invalidate the analysis of the combined cohort it would be interesting to include an 

opinion on why there may be differences particularly given the intensive follow up that the authors 

describe.  

We have added to page 12: The timing of onset of swelling reported was different between the two 

study populations with 94% of the Southern population reporting the onset of swelling within 24 hours 

compared with 48% of the Northern population. The time to resolution was the same in both groups 

with 49% resolving within 48 hours (not shown). AND While there were 37 reports of erythema for the 

Northern participants there were nine for the Southern participants.  

To the discussion we have added: It is likely that some of the swelling reported in the Southern 

participants was in fact induration misclassified.  

We found differences in the reporting of swelling and erythema between our groups. There were 

fewer reports of erythema in the Southern group and while there were similar numbers of reports of 

swelling the timing for onset may have been more imprecise. Given the differences in the reported 

pain onset and resolution between the groups is likely that recall for details of minor local reactions 

became more prone to recall bias as time progressed and in the absence of a diary to record the 

details.  

3) In a similar vein to comment 2, differences in the rate and severity of AEs in women co-

administered influenza vaccine compared to those receiving Tdap alone would be interesting. A 

recent study by Sukumaran et al. Obstet Gynecol 2015, 126(5), p1069-74 presented a database 

study looking at the rate of medically attended acute events and adverse birth outcomes in women 

vaccinated concomitantly vs sequentially. No differences in risk were found but this study has the 

potential to add to that study by also considering the rate of less serious events.  

We have added to page 13: There were 10 reports of fever in the Northern participants and seven 

reports in the Southern participants, 6/10 Northern participants were co-administered influenza 

vaccine and 0/7 Southern participants. AND  

In our study one third to one quarter of those who reported systemic events had also received the 

influenza vaccine at the same time. Northern participants reporting systemic events were consistently 

more likely to have received co-administered influenza vaccine than Southern participants. Most of 

the reported fevers in our Northern participants also occurred after co-administration with influenza 

vaccine. Some influenza vaccines are known to be more pyrogenic than others so it is possible that 

influenza vaccine was the cause of these excess reports, particularly as the fevers occurred within 24 

hours after vaccination.{Petousis-Harris, 2012 #65} The safety of co-administration of influenza 

vaccine and Tdap in pregnancy has been assessed by the Vaccine Safety Datalink Project and no 

excess medically attended events occurred among women receiving both vaccines together 

compared with sequential vaccination.{Sukumaran, 2015 #88} However, it cannot be assumed that 

these vaccines have the same reactogenicity profiles.  

 

4) Induration was captured only in the Northern arm of the study. Is there any potential for 

misclassification of induration in the Canterbury arm as one of the other outcomes of interest?  

We have added to page 17: It is likely that some of the swelling reported in the Southern participants 

was in fact induration misclassified.  

We found differences in the reporting of swelling and erythema between our groups. There were 
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fewer reports of erythema in the Southern group and while there were similar numbers of reports of 

swelling the timing for onset may have been more imprecise. Given the differences in the reported 

pain onset and resolution between the groups is likely that recall for details of minor local reactions 

became more prone to recall bias as time progressed and in the absence of a diary to record the 

details.  

 

Minor comments:  

1) Abstract P2 Line 9: “Centres” should be replaced by “areas” or “regions” as the authors later state 

that multiple centres, i.e. GP practices and maternity wards, were included.  

Done  

2) Introduction P4 Line 11: Reference 1 would be better applied to the sentence ending “under the 

age of 12 months.” ending on line 9.  

Done  

3) Introduction P4 Line 20: The sentence ending “widely used in pregnant women” would benefit from 

a reference.  

Done  

4) Introduction P4 Line 27: Reference 11 is from 2011 which is several years before this study and 

before publication of several large database studies. This sentence should be amended to better 

reflect the current evidence base.  

Done - While there are now several large studies published,{Sukumaran, 2015 #88;Morgan, 2015 

#63;Datwani, 2015 #62;Kharbanda, 2014 #36;Donegan, 2014 #41} at the time of this study,……  

5) Methods line P5 Line 22: Can the authors clarify how many women in total had been recruited into 

the study before the change to include women who had already delivered was made?  

From the northern arm, 134 women were recruited and consented before study team contact with a 

woman referred by her general practice following vaccination, who had already given birth at the point 

of contact. In total, four women were excluded from recruitment as a result of this criteria. This is 

included in Table 4, which shows the participant flow.  

6) Methods P7 Line 3: It should be made clear if it is just in New Zealand that common injection site 

reactions are not considered adverse events. In the EU, these are considered AEs and should be 

reported according to current regulation. Given that this is a UK based journal, this should be clearer.  

We have added to page 7: In NZ, AEFI (adverse events following immunisation) reporting is 

encouraged if the event is serious or unexpected.  

7) Statistical analysis P9 Line 30: The authors state that the size of the sample was based on the 

number of births in the study regions. Is it possible to include these numbers in the results section? It 

is not completely clear if the numbers quoted (i.e. 363 patient referrals and 710 GP claims forms) are 

the number of births.  

As this is an observational study, we do not have a denominator.  

We have added to page 9: The size of our sample was based on the number of births in the study 

regions (28,000 per annum), estimated uptake of pertussis vaccine in pregnancy and the number of 

women available for follow up over the study timeframe.  

8) Discussion P19 Line 28: The UK study including 20,074 vaccinated pregnant women was a 

matched cohort study not a case control study. This should be amended.  

Done  

9) Discussion P19 Line 38: The sentence ending “involving non-pregnant women” would benefit from 

a reference  

Done  

 

Reviewer: 2  

Reviewer Name: Pedro Moro  

Institution and Country: Immunization Safety Office, Centers for Disease Control and Prevention 

Please state any competing interests or state ‘None declared’: none declared  
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Please leave your comments for the authors below  

 

This is a manuscript that describes a prospective study conducted in two New Zealand centers which 

assessed the safety of Tdap vaccine in a convenience sample of pregnant women from these 

centers. The topic is an important one and merits publication. Although the manuscript is generally 

well written there are some areas that are not clear and should be clarified by the authors before it 

can be considered for publication. My comments follow.  

 

Abstract  

In the objective it should say women receiving a dose of acellular pertussis vaccine not a booster  

Done  

 

Methods and results  

Did the authors just follow women with a SAE or a birth complication? As part of the follow-up did the 

authors collect information from the medical records?  

Was information collected on the number of live births, spontaneous vaginal deliveries and deliveries 

by cesarean section?  

Did the authors collect information on the number of infants with birth defects? It would be important 

to know to calculate rates The authors should provide rates for some of the conditions identified (birth 

defects, preterm labor, etc).  

 

The objective of this study was to actively recruit and intensively follow pregnant women receiving a 

dose of acellular pertussis vaccine for four weeks. This did not allow for systematic follow up of birth 

outcomes and events that occurred after this period. We have reported the SAEs that occurred within 

our data collection period. In the first line of the abstract we have clarified this.  

 

Also, by preterm labor, do they mean preterm delivery? if not, weren’t any cases of preterm delivery 

observed?  

 

We used preterm labour as the inciting event. This was the event that triggered hospitalisation, an 

SAE. While delivery may have been an outcome the trigger for the SAE was labour.  

 

What was the gestational age at the time of vaccination? They said 28-38 weeks but they may want to 

provide a median  

 

We have added the median gestational age to the demographics tables.  

 

Was there any information collected on the number of prenatal visits and the educational level of the 

participants? That information should be included in table 1  

 

Compliance with routine antenatal care including at least one ultrasound early in pregnancy was an 

inclusion criteria. We have added this to page 5.  

 

The title in table 6 should say ‘SAEs requiring hospitalization reported among pregnant….’ And delete 

the column SAE definition  

 

We considered this but disagree as while the SAE definition for all of these happens to be 

hospitalisation it could have been intervention to prevent permanent damage or death of death. We 

think the title accurately reflects the table.  

 

Discussion  

The author’s description and discussion of their injection site and systemic reaction’s findings is good. 
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Their rates are actually comparable or lower than pre-licensure findings for Boostrix and this is re-

assuring. In their discussion of the pregnancy or infant outcomes they need to compare it to 

background rates from New Zealand, if available, or from the literature.  

 

As per first point on objective. We did not seek to determine infant outcomes. However, the Southern 

region study have recently published their infant outcomes as their follow up period was longer than 

the Northern region. The paper includes discussion in context with baseline population. This paper 

only reflects the four week follow up period for which we have data for both regions. (Walls et al bmj 

open 2016;6:e009536)  

 

Other comments:  

First line in page 16: delete ‘and is the largest number of pregnancy exposures to Tdap that have 

been individually followed’  

 

Done  

Line 17 in page 16 should says: ‘This is an observational study with no direct comparator group’  

 

Done  

 

Line 14 in page 18: provide the reference for the trial the authors are referring to  

 

Done  

 

In their description of the current literature on tdap safety the authors may want to include the new 

studies that have been recently published (Sukumaran L, et al JAMA. 2015 Oct 20;314(15):1581-7;  

 

Done, in context with the co-administration.(see reviewer 1)  

 

Moro P et al Hum Vaccin Immunother. 2015 Dec 2;11(12):2872-9)  

 

Done 

 

VERSION 2 – REVIEW 

REVIEWER Katherine Donegan  
Medicines and Healthcare products Regulatory Agency, UK  

REVIEW RETURNED 13-Feb-2016 

 

GENERAL COMMENTS I am happy that all my previous comments have been addressed.  
 
As a small follow up to minor comment 6... I appreciate that in New 
Zealand AEFI reporting is only encouraged if the event is serious or 
unexpected. However, I do think that the definition of an adverse 
event given in the sentance prior to that is slightly misleading. An 
injection site reaction is an adverse event even if the reporting of it is 
not required. Indeed data from CARM available via Medsafe 
provides a summary of all administration site conditions reported as 
adverse events.  

 

REVIEWER Pedro Moro  
Centers for Disease Control and Prevention, United States  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-010911 on 18 A

pril 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


REVIEW RETURNED 05-Feb-2016 

 

GENERAL COMMENTS The authors have addressed my comments adequately. My only 
suggestion is for the discussion on lines 53-58 in page 16 and lines 
1-2 in page 17, which refers to the recording of symptoms and how 
events are graded. This section is really unnecessary and should be 
deleted. However if it refers to how the measurements were made 
for this study then it should be moved to the methods but not the 
discussion. It sounds as if the authors are referring to the study from 
reference 23.  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer 1  

As a small follow up to minor comment 6... I appreciate that in New Zealand AEFI reporting is only 

encouraged if the event is serious or unexpected. However, I do think that the definition of an adverse 

event given in the sentence prior to that is slightly misleading. An injection site reaction is an adverse 

event even if the reporting of it is not required. Indeed data from CARM available via Medsafe 

provides a summary of all administration site conditions reported as adverse events.  

 

While the term ‘adverse event’ is often applied to local injection site reactions these are usually minor, 

expected and to a certain extend desirable. They are not ‘adverse’ in that they demonstrate an 

inflammatory response. An AE is any untoward medical occurrence. We would prefer to leave the text 

as it stands.  

 

Reviewer 2  

The authors have addressed my comments adequately. My only suggestion is for the discussion on 

lines 53-58 in page 16 and lines 1-2 in page 17, which refers to the recording of symptoms and how 

events are graded. This section is really unnecessary and should be deleted. However if it refers to 

how the measurements were made for this study then it should be moved to the methods but not the 

discussion. It sounds as if the authors are referring to the study from reference 23.  

 

We agree, this is unnecessary have deleted the following text.  

Generally in the reviewed studies participants record symptoms, both solicited and unsolicited, on 

diary cards for 4–15 days after vaccination. Events are graded by subjects as 0–3 with 0 being not 

present and 3 defined as symptoms that prevent normal activity. Grade 3 fever is axillary temperature 

greater than 39°C and grade 3 swelling or redness is variably described as >20mm, >30mm or 

≥50mm in diameter. 
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